
December 16, 1940. 

Dr. Wm. C, Boyd, 
Department of Biochemistry, 
Weston University, School of Medicine, 
80 Eaet Concord Street,. 
Boston, yIom5. 

Dear BQydt 

Your letter interested me greatly and f certainly envy you 
your courage in writing a book on immunology - it will surely 
involve a prodfgious mount of work. I'll be very glad, of course, 
to Sook over your antigen-antibody ahaptsr if you care to send it, 
but 1 mwt warn you that Xlye already promised to do the sane for 
anqther friend who is also writing an fmmunochemi8tryr 

Ix; for the comments of ;+'ouI- scientist friend, there is little 
I can add to wi;at 1 heve criready wri",tm, nor do I think anything 
that has ha;qened wince I-US weakened tk arguments m3vmced then 
(esp. Jjwt, Rex-s. rSS,,7t,43). 

*a*. The first 8e3tence Lams up beautifully prevailing mis- 
conceptZona regarding specific bacterial agglutination8 first, 
that of antigen-antibody combination 3:: L single, static process, 
followed bj: ;: wccmd airmeRfl?Ave process for whlich, I submit, there 
exiart only rassumed, but not m&L, analogie8. If "it is generally 
agreed, the-5 this is the process, it illustrate8 all the more clear- 
ly the ham wrought by dr8g@Ig in assumed an&Logisrsr If, 88 stated 
in the second sentence, combination 18 correctly accounted for by 
the mutual reultlvalence theory, aa 1 ;,refer %G call it, separation 
of apeclfic antigen-antibody combination into two step8 represents 
an unnecessary coq3licatlon. 

b. f have found no sound evidence in the literature that 
electrostatic repulsion clnd cohesive force have anything whatso- 
8ver to do with specific bacterial agglutination. I know of no 
ueeful prediction as to the process baaed on the8e two, to me an- 
tirely gmtuitoue assumptions, whereas, making use of the prin- 
ciplea already referred to (ulcso J. Em. Med ?7 6~-G-$--s3 one can 
readily predict,uhen e little information is'a&%ble, whether 
or not agglutination w3.L take plPiGe. 

1. I do not question the experintental facts cited, merely 
their interpretation. The agglutination of a sensitimd, salt- 
free suspension may be better predloeed on the basis of the 



neutrtimtion of wdbkmwn Coulomb force effects than by the 
introdwtion of a gpecid. end vague concept such as Wcohesive force.k 

2. 
‘ri,t J-If 

Tt ~leead to me thet &add and hffe’s old experimenter (20 $%-VW’ 

6ro f 
1 a(~ well aa our own above referred to, Bhowed #et elec- 

orralu manuremanta and wpotentisilw would,be of influence only 
in the venue that too lerge Couloab forces might impede the eomple- 
tion of apeoific aggregation. 

43, The appwxmtly arbitrary areparation of apalffe agglutina- 
t2Sa froze other 4qglut;lnations $8 a wmven&enoe b4bcwse antigen- 
mt%body interaction su~@m a clue aa to mechanisr that is lroking 
in tha, other type. X belleve t&at 68 the fmtors promoting par- 
tidl.etion in other s~rtera some to be aa well undegMod (~(b those 
rrrjpnsiible for qxmffio bacterial agglutimtioa theee other ayetear 
will rho?@ real enelogias in place of thoue whio& now huve to be UD- 
mm& Qar, uitn viuualim hydrogen-bonding or other aeoondsry valence 
dbreee, au tmmeatimg link6. I atU1 feel thet thu shifting of am- 
#m&n in rggLutination from demoautreted cthMas;l interaction of 
"giBnerelly 4L&p.wed" lmltivel6nt oarsrgonentr to the ea.-d phyrical 
analogices h&e iqwded the underutmding of the promsa d still is, 
awordIng to your frfendpR uomment~. 

1 tltizjY wa arm Likely to k1.4~5 EL very atimlating conference in 
&I+&. fn EI f~a dqm I hope to be able tc send out a tentative pro- 
Ilp'u@ 

3&&iag fomm?d ti aeeing you then, if wt before, and u$th 
grestinga to Dr, Nooker, 

$incereI.y yaura, 


